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Investigation on Aerodynamics of Vehicles Running in Close Proximity

(Influence of Body Shape)

OGAWA Kazuhiko’, AOYAMA Kazuki'

Abstract

Aerodynamic characteristics between two vehicles running parallel at very close
distance are discussed in this paper. In case of a truck passing a passenger car like a
sedan, a hatchback or a minivan type vehicle, measurements of the aerodynamic drag,
side force and yawing moment were performed by a wind tunnel. From the result of
the measurements and numerical simulations, the following conclusions became clear.
As for a side-force, the force acted in the direction which pushed out the passenger car
outside from the truck as the truck approached the passenger car. As the truck caught
up with the passenger car, the direction of the side-force became reverse. When the front
of the truck reached at the front of the passenger car, the side-force which pushed the
passenger car to the truck became maximum. As for the yawing moment, the interesting
characteristics became clear.
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Table.1 Model Size

Sedan Hatchback Minivan Truck
Length 256mm 256mm 256mm 460mm
Width 112mm 112mm 112mm 136mm
Height 74mm 100mm 110mm 140mm
+Y
Wind X
I Model
ninnnn) +CM
Hl!llll y y b T AN =
_ s - - =X
DD +0) - ¥
- !
Wind tunnel Balance +CS
control panel L
Fig. 1 Wind Tunnel and Experimental device Fig.2 Geometry of two vehicle models
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Fig.5 Effect of Y/W on Coefficient of Yawing Moment
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Fig.8 Effect of X on Coefficient of Yawing Moment (H=15)
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(a) Pressure Distributions (b)Velocity Vectors (c)Vorticity Distributions

Fig.9 (b) Results of Numerical Analysis (Pressure Distributions) (mv, H=15, X/L=0.4,0.6)
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Fig.10 Pressure Distributions of Sedan and hatchback
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